Nicorandil ameliorated hypertensive renal injury without lowering blood pressure in spontaneously hypertensive rats.
Proteinuria, a symptom of hypertensive renal injury, is a powerful predictor of mortality in chronic kidney disease patients with hypertension. The present study investigated whether a nonhypotensive dose of nicorandil could decrease hypertensive renal injury in male spontaneously hypertensive rats (SHR). Nicorandil (15 mg/kg/day, for 20 weeks) was administered in the drinking water to rats from 11 weeks old. Heart size, kidney size, and β(2)-microglobulin occurring with tubular histopathological damage were each significantly greater in SHR than in Wistar-Kyoto (WKY) rats, as was 24-hour excretion of urinary protein (SHR: 33.1 ± 3.5 mg/day, WKY: 5.4 ± 0.3 mg/day). Nicorandil significantly decreased urinary protein (21.7 ± 2.8 mg/day), glomerular cell density, and histopathological score without affecting systolic blood pressure. Nicorandil increased expression of endothelial nitric oxide synthase (eNOS) protein in the renal cortex in SHR without affecting expressions of mRNA for endothelin or genes involved in tissue damage or fibrosis. eNOS expression was negatively correlated with glomerular cell density. In addition, nicorandil increased urinary excretion of NOx, but did not change the eNOS dimer-to-monomer ratio or the decreased level of renal heparan sulfate in SHR. In conclusion, in SHR, long-term administration of nicorandil can ameliorate hypertensive proteinuria, without lowering blood pressure, possibly through an increase in eNOS expression.